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ABSTSACT Jjt /■ 

This papeWforiulates a coiprehensiTe lodel of 

resource allocation in a local public school district. The • 
theoretical ^fraienork specified could be applied equally nell to any 
number of local public social serTice agencies. Section 1 deVelops 
t^ie theoretical lodel describing the process of resource allocation. 
This involTes' the deteriinatioa of the deiand for school inputs, the 
salaries ot school personnel, and the lerel of local educational 
expenditures. Section 2 is a presentation of the eipSpical results of- 
estimating these sets of equations on a saiplfe of CaJAforaia, public 
school districts. Soie of the issues inTestigated in the eipirical 
analysis include th# price ang income elasticity of the 4«»2tnd for 
teachers, the effects of tenure on the deiand for certain teacher 
quality characteristics, the deteriinants of the equilibriui salaries 
of teachers and public school adiinistratprs, the differences between 
the effects of changes in c,oiiunity incoie and federal and state 
grants-in-aid oF local school spending, and the coipensatory effects 
of grants-in-aid on school " spending, the deiand for school inputs^ • 
and salaries of school personnel in high and low incoie school 
districts. (Author) 
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A MODEL OF RESOURCE ALLOCATION 
IN POBtfi: SCHOOL OlSTRfCTSf - 
. A THEORETICAL AIJD EMPIRICAL ANALYSIS' 

Chambers ^ 
In recent years, there has been a growth of interest jamon^ economises 
In the. al location of resources in the public sector* this interest has taken 

' ^ i . . " 

the form of research on the effectiveness of public agencies, the determination 

of public expenditures at the federal,, state and local levels on various public 

> . . : . 

services, af^d rrodels of p^l^Ti.c sector employment and Wage determination. Per- 

haps one of the largest;' aftas of research has focussfed^'bh pubj Ic '^education * 

where contributions to tt»* literature have been priin^rHy in tiuL._form^of 

^empirical invest igationi of production and expenditure relationships and 

\ 

theoretical discussions of*the Impact of the* natup6^ of educational Institutions 
on the effjciency with v^ich educational seryj^s are produced. 

This paper formulates a comprehensive model of resource allocation iri a 
local public school dlst^^ftts. The theoretical framework specified below could 
be applied equally well number of local public social service agencies. 

Section I develops the tt^^tlcal model describing the process of resource 
allocation. This Involve!: the determination of the demand for school inputs, 
: the salaries of school peJ^sonneJ, and the level of local educational expejidi- 
tures., 'Action II is a p^isentati\ of the empirical results of estimating 
^ j |th*se ^ets of equa4:lons otif sample fcf California public school djstr|9ts. Some 
•' of thV J\ssues Investlgatediln the /mpi r ical analysis Include: (1) the price and 
Inqome elasticity of the demand for teachers; (2) the effects of tenure on thi 
demand fof certain teacher, qua 1 1 ty. characters tics; (3) the determinants of the 



equilibrium salaries of teachers and public school admin istr^tdhs; {k) the 
differences between the ef feet s of^ changes in community income^and federal 
and state grants-in-aid on local school spending; (5) and the compensatory 
effects of grants-in-aid on school spending, the demand for school inputs ami. 
salaries of school personnel in high and low jncome school districts. 

I .. The Theoretical Framework 

jj^e focus of this analysis is the beK;»vlor of the individual public school 

district". There are primarily two basic decisions with which school district 

decision-raakers must concern themselves | 

(1) the allocation of community resoufcesJ)etween public * 
education and all other goods and services, 

and (2) the allocation of educational resource^ among the various 
school inputs. > 

A compi^ specification of a model of t^jstrict ^^avior requires^ incorporation 
of both of these decisions which, in fact, occur ^imul taneousl-^ In order to 
identify the underlying structural rela-tick§l each ^f thp^e allocation decisions 

Y ' / 

will be considered separately within a two Stage prpifess. >Once the structural 
relations have'been specified, one can more easjly visualize the simultaneity^ 

of the two decisions!* ^ i> \ 

Initially, a ff^^el of the allocation of educational resources among schop! 
Inputs is presented under the assumption that school decision-makers operate 
with a fixed, exogenously determined budget. The assumption of the fixed budget 
is subsequently relaxed in ord4r to examine the way di strict dec! sion-makers 
determine/the level oj cbnmunity resources to be devoted to educational services. 

Allbcati dti of Edu^t iortal' Resources 

il employment levels of school Inputs are determined as the solytlon 
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to a constrained maximization problem for school decision-makers. The objective 
function Is assumed to reflect the decision-makers' perceptions of the capability 
of the schcx>l district to provide each pupil, on the average, with a certain 

i 

quantity, of a relevant set of abilities, skills and characteri^ics. In effect, 
this objective function, which will be referred^ 3S the perceived quality 
function, specifies the level of --e<ftrcat ion services that can be produced by a 
given combination of the set of school ihputs. Given the deferminants of tl^e 
school Jnput pricesr, district decision-makers ^re assumed to maximize the per- 
ceived quality of educational services subject to a budget constraint and a tenure 
constraint, which imposes limits on the choice of the quality characteristics of 
school personnel • 

The perceived quality function (Q) is fornoally assumed to depend upon the 
quantity per pupil (T) and -.the average quality (q) of school personnel (e.g., , 
teachers, teachers' aides, and administrators), the rates of turnover (.9) among 
these school personnel, the quantity of all other school inputs per pupil (K) , 
and a vector of exogenous district characteristics and non^chool inputs (Z^) 

2 

which affect the perception of educational quality by school decision-makers. 

This perceived qual ity .function is written. 

Q « F(T, q, e, K; Z^^) (D 

where the marginal perceived qli^l^ty (or marginal product), denoted HQ, of each 

of the inputs is assumed to be positive, except for MQ^ which. is negativ^ and 

the perceived quality function iS subject to diminishing returns to each of the 

Inputs except for 8 to wrtSjch perciived quality is subject to increasing negative . 

returns, after some point. , * 

t 

The quantity of school personnel per pupil (T) is intended to reflect, for 
example, the amount of individual attention which teachers are capable of devoting^ 



to the learning experience of each child. 

The quajity (q) of school personnel refers t6 the set of characteristics 
which are perceived Ty. school district decision-makers to affect the quality . 
of instructional services. Whet|ier or not these characteristics are correlated 
with actual quality (however It may be defined) is not of relevance to the model. 
It -is only necessary, for such personnel characteristics to be perceived as con- 
tributing to educational quality. Three types of characteristics are, included in 
q: years of. experience (q ), educational preparation (q , measured empi ri cally 
by college credit hours), and a set of other personal characteristics (q^) which 
reflect the ability of school personnel ."^_/ Personnel experience and educational 
preparation are generally explicitly recognized, in school district salary 
schedules. * 

. The, turnover rates (8) are included in . the perceived\4^al I ty function tci 
reflect the stability of the staff of the school district. It is assumed , 
that a high level of turnover either among teachers or administrators may be* 
very disruptive to the educational program (e.g., the coordination of activities 
between teachers and/or admini stptors) anrf therefore, tend to reduce the level 
of quality of educational services. '^^Z Furthermore, turnover Is highly visible^: 
to the school board, and a high rate of turnover may induce the board rr^mbers ^ 
to question administrators ^s to the reasons for th«^4^ck of staff stability. 
High turnover may be ,re9artte0\^as some indicatipn of the del^ciency of XX\e super- 
Intendent^s administrative abilities. 

The vector Z^^ includes thfe number and character Is^tics of pupils In the schbol 
district. It is hypothesized that school decision-maliers In districts of differing 
sizes (as measured by the number of pUpils, Sj/wi 11 p,p|<i«ive educational quality. 
dlfferent1y.^_/ Turtheriore, since chndriefh who a^j'^^^^l^^^ relatively 
different cultural envlifonments may reqii'lre different p«^1>jnationseof school 



inputs, the racial and ethnic composition oj the pupils {as measured^ by the 
proportion of bUcIc students, SB, and the proportion of students with Spanish. 

surnames, SS) arte Tikely to be relevant components (or at least perceived to be 

\ ' ' ■ . 6 ' 

so by school dects ion-makers) of the learning environment, J Jherefore, 

the vector = (S, SB, SS). — 

, The budget constraint simply requires that the school district spend all 

of the revenue It receives from the various sources (i.e., federal state, and 

local ).^_/. The censtraint may be written as 

R = W(q, e, T; Z^):T ^ C:8^T + (2) - ^ 

where R is the di.strict's total real .budget per pupil (assumed to be given exo- 

genausly at this state of the analysis), W(*) is the vector of average annual 

-» 

salaries of school personnel, C is the vector . ^f re al unit turnover costs of 
school pers(i|>el , arrd P is the vectpr^ of real unit prices of the other school 
inputs (K). 

_The prices C and P are assumed to be exogenously determined and for the 
purposes of the empirica), analysis they are assumed to be <onstant across dis- 
/tricts since there are no Veadily available data on these prices and it is likely 
that their exclusioYi wi 1 1 \have little effect on the results. 

The average annual salaries of school personnel are endogenous to district 
decision-malcing and are assbmed to be functions of personnel quality (q) , the 
respective rates of turnover\ (9), the quantit|/*of s^^l personnel per pupil (T) , 
and a set of exogenous factors (Z^) which reflect the_relatlve attractiveness of 

2'ployment opportunities. Presumably, there is a positive relationship between 
e salaries and quality of school personnel (i.e.,5W/aq> 0). Salaries are 
^ssumed to be negatively related to turnover (i .e. , d W/^ e< O) . reflect ing the 
potion that districts. desiring a relatively stable staff w'ill be required to 
-/make employment relatively more attractive than alternative opportunities. 



e Inclusion of the staff-pupil ratio (T) In the salary function Is intended.to 
reflect the impact of endogenously determine working conditions on personnel 
salaries. For example, districts with smaH«r average class sizes (i.e^, larger-, 
teacher-pupil ratios) and/or larger numbers of teachers '-^ ides per pupil, ceteris 
paribus^ are likely to be regarded by teachers as more attractive places in which 
to teach. Therefore, one would expect teachers to sacriflce^^e wages to work 
In these districts (i .e. , W/^ T <0) . - 

The, exogenous factors {Z^} which affect personnel salaries include district' 
size, the racial and ethnic characteristics of 'pupils, and the opportunity costs 
fat/ng particular categories of sdhool personnel in the local 1,abor market. -Due 
to the nonpecutjiary disadvantages associated with working In larger school districts 
or with providing educatibnal services to minority pupils, one would expect that, 
. ceteris pari bus ,";iarfler districts or districts with larger proportions of minority 
pupils win have ta pny relatively higher wages to attract teachers/ \ 
(i.e., ^W/aS, 5W/c3SB, <^W/c^SS>0).^_/ ^ ' / 

For the purpose of specifying the opportunity costs, school personnel are 
broken down injio three categories; certified instructional personnel (e.g., 
teachers), instructional aides, and school administrators. The opportunity 
costs facing certified personnel, ^ides:, and administrators will be represented 
empirically by the average annual wages of registered nurses (WT) , nurses 
afdes (Wl), and public administrators (WA) • excluding school administrators- 
respect ively, within the SMSA in which the district is located. '^_/ 

An Additional constraint on the district's optimization problem involves the ^ 
limitations on the choice of personnel quality which are imposed bv the tenure 
laws. In effect the^ provisi ons of the tenure laws, v/hile allowing aj>tricts to 
choose the nujTjbei^^ teachers to be emp^loyed, constrain the^ci^alce of which teachers 
(and presumably the combination of quel ity ch^ractj&jd^tTcs q they possess) will 
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be employefiy sp^cl/ying senJority as the baVjs for the order of ^dismissal 




of school p|fsonnel— those with the least seniority being dismissed fi rst in ' 
response to ^decline in enrollment or the elimination of educational programs.*^ 

J^i orde^to formu4^te the ^enur^ constraint, school -personnel are divided 

Into two grbu^r those who are effectively tenured in the district and those 
who are hired ^ew to^ the district .for the upcoming school year.. / Letting 
q^^^ and q^^^ |epresent the average , qua 1 ity of effectively tenured teachers and 
newly, hired scf^jJol personnel, reSpe<;ti vely, the average quallty'of the entire 



staff may be wr|;Jt^l^en. ■ ; , ' 

q% (1 - e)- q^^^ + e ,q^^^ 



(3) 



where* 6 (the^ varfible reflecting turnover) is the fraction of n^wly hired' pert 
sonnilJ^^/ Sin^.q^^^ is fixed according to the Anure laws, the district's 



• decision variable! jn equatiorr (3) are obviously q^"^ and B,'** / Since the 



, district can adju|t personnel quality only ^t the margin through q^^^, the lower 
turnover rate (6) t[j^ less significant will be the effects of changes in q^^^ 
and q (i.e., the more difficult it ^s for the district to adjust ^he level of 
staff qaality). . " . ' ' ^ ^ \ ' ' * 

Equation (3) in^ljes a set of lower and upper boun<i..gPj«|^straints imposed on 

' (h) 
q corresponding to thii points wh6re q is chosen at its minimum value (i.e., * 



.(b) 



^niifi ~ fAaximum value (i.e., q 



" ^max^' respectively/^^_/ 



' ^^t^ ^ maximum vaiue u«e., q* ' 

However, one general ly observes that newly hi red /teachers usuaMy are relatively 
Inexperienced and possejfi the mimjinum of educat4onal requirements. This\.suggests 

that in general the uppelj^btound constraint on as^rage experience- and education 

, ' ' V '\ 

Is nonbinding. Given thl.^ ^rie additional piece of^anformat ion, thW. constraints 

. 'r^/ ' * ' . * ' . . \ 

on staff quality may now .b|fr(Bduced to a set of lower bound constraint's on q 

(which, in effect, arrounts tOB set of nonnegativity const rsfftits on q^ th^ 

• • *\ ' : . > ' ^ - 

.decIsJon variably) with the iiw^ bound constraipt reinainlng operative <hi Qai 
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the ability characterist fcs^of school personnel. The quality constraints can 
few be written as 



(Aa) 




and ^ - q^^^ > 0. , (*b) 

One can now dejermine the optimal employment levels of * the school Inputs as; 
the solution tor the problem involving the maximization of perceived educational 
quality (l) subject to the budget cor^straiht (2) and the tenure con^raints. In • 
'{k). If the tenure *constra Ints are nonbinding olT^thT sol utiOn to this optlmt- 
zatlon problem, then the usual equi 1 ibrium condlt ions, 

. MC;^ MC^" MCT' MCT ' / ^ 

T q o K 

• ' • • ; ' 

are obtained, where the MC's denote the respective ma^•glnal costs of the Inputs. 

In this case, school decision-makers are able to Immediately .adjust school Inputs 
• to their optimal levels. 

The solution to theje equilibrium conditions (5)" combined with the budget • 
constraint leads, to a set' of equat>d<Vs for the demand for school Inputs, denoted - 
D (T, q; S^^K), as functions ^ all the exogenous .variables, denoted 
Z «= (Zy, C, P, Z^^) or substituting for and one obtains Z « (VfT, Wl, WA, . 
S, SB, SS, C,'P). The optimal input demands D* may then be written in vector 
notation as . 

b*«'~D(Z,W. / (6)" 

The, optimal values of the^-^ersortnel salaries, W(q, 6,- T; Z^) , are also 6ndogenousl-y 
determined due to their ddpendtence upon personnel qua! I ty' cha/actert stlcs.;,^ 
oyer, and the eiijlogenous. Working condlt Ions. Substituting the relevant componNjjts - 



1 - - I 

of D* Jnto W<: ofie, pbtajns . 



The, relations?) I ps between personnel . salaries and the elements/^f Z may 
, be ^decomposed into twa parts: (1) the elements of Zj, have dire^^t effects, 
•dW/<i?Zy, tfue to their appearance In 'the structural equatJon/W(q, 6, T; Z J ;' and 
(2) changesxtn the elements of Z have an Indirect effect/orvW* through their 
effects on the demand'for school inputs which in^ turn yfeffecp^e determination, of 
personnel sal^arjes, f.e., .(<?W/<5D)- (^D/^Z).' Furtherniore, the only reason one 
cotfld observe a relationship between the djstrlct budget R and the equilibrium . 
personnel salaries W* is if these salaries are endcigehously determined, i,e,, 
If W depends upon any of the elements of D. This/issutf Is discussed further 
along with the empirical result^. * / 

. / ^ . • ^ ^ r/ ^ 

If the tenure constrafn^(^) are binding oi^ the district's optrmlza^jon / . 
problem, district officials discover that immediate adjustment of personnel 
quality is not possible. In effect, the distri<tt's ;turnbve.r rate Is too low. to' : 
allow decision-makers to adjust completely, per^^i^el quall-ty to its optimai 
value. School officials must strike h balance^ between 'the Kelative marginal 
benefits and casts of raising turnov^^ratfes ^s a'^eai^a^f Increasing theiir 
ability to adjust personnel quality to >reWrpd 'level4. . On the one hand, raising 
turnover reduces perceiv^ quality of educaytibna) s^vtces (si^ce MQ^ < O) and - ^ 
reduces the compensation of inputs' (5im:e^W/59 Atf the same time, a higher' 

turnover rate increases Jthe "size of the margin^ of hewWrsonnel through whicfh 
personnel ctyalfty may b^^adjus,ted to its desired {optimal) level*. / Such an ad- 

jU^tment woujd jnvolve an improvement in personnel, quality If thse "uppegr bound 

. . " •* * ^ ' ^, . ' 

constraint on q^^had.been binding hn4 a reduction in personrie|| quality Ih the 

^ ' ' '\ ' . \ ' ^ ' 

tase of binding Iqwer bound constraints on any one or all of the elements 6f q. 

There are t^p alternative methods of determining whethet or not districts are 

' ^ ^ ' * , J • * * 

operating on"^ the constraints forv^jersortn^l quality. Assuming ^the data ivere 
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aval lrtle.,tha. simplest w^'U to obsirve'the'Wrage quality cha^.teHsf Ics ". 

(at UWt of experience and educatrojlal- preparation} of newly hired teachers in 

. dlstflct. if bnefrnds that a district chooses the ■.rnmua.'qual Ity levels for 

Its .« teachers, It suggests that the di-s^Hct ™ay be operating on the lower '.. ' 

bound coostralnt.'7_/ ^ second;«ethod. Is fo obtain eoplVical estr.ates-of the . 

' set of demand equations for'teacher ^ual Uy. If It is determined that the de»»nd 

for any one of, these qual 1 ty, characterist ics (,^, q^, q^) l,s' „„r.,4ted 'to the ' 

, set of independent variables (z, R)^specifled In (6). if might be suspected that ' 

«»ny of..the districts t„ the sampje were ope;ating on their fower^(upper) .bound 

constraints, for .q^.or,qv (q^), , This Issue Is addressed further In th; e;pi,el<a1 
aTi^+y^Xs^beJow. . . 

Anothier i?t;r^n5%pothes i s regarding the choice of .dmloistr.tlve.qu.nty 
n^ay be drawn frorn the .cfu.l 1 |br i.n, 7o\.^^,^.^,^^U^ 6ne .ight suggest 
that the.n,argrnal contribution- to.-di.tVict quality of a parricular administrator 
/. is likely to be greater i^ larger distr icts since his actions and decisions » ' 
^ •generally have an effect on the a 1 locat ipn: of a greater- quanUtyo/educational 
■ resources which ultimately'affects-th^qualltytf educational se/vices t3^a . 
• . larger number of students. Stated more, formal ly, the marVirfel Zroduct of " 

. - adoiinUtrative quality ii positively xel.ted to dilt.i.ct siz^(i,e, , ^Imq^ /aS >0, 
where q^ represents admfni.strativ,' qual i ty)J^V ' 1 f this \i in fact the'case, 
' then -one would expect to find, th.ijarger scRool ^is'tr i^ts'kend to Ulect 'higher' . 
qiialjty administrators and, therefore, tb.pay :hig},e^ salaries to ^d.,inistrat'lve / 
.. PerJ^onnel. These Higher' s^rarJes o^-adm in J strator." in* ^Pger schpoV di;tricts". V 
• >,rt5ult from .l;he facrthat -t^re not only better 'qua hty' admlpi strators, but al.o i 
..'^.th^lt;their.decisions tend to affect the absolute contributions .to educat iLl ^ ' ' 
V' quality of more inputs-for a greater number of pupils. 
^ ' ' ^npcation of Community Resdurces > ' - ' '' 

PR?r • analyslsV.the school '^Istr let's budget 1r) has been 



assumed to be determined exogeneusly. • In f-act, district budgets aW determined 
cndogenously by school decision-makers through their coi^rol oCer locfl school 

• ^ ' ' *• * 

property tax ratfes; . . ^ " n , 

School dpcis ion-makers are assumed to determine their budgets' as the solution 

to-a constrained maximization probl%mJ^j' The objective function Js. a utility 

function (y). which depicts the dV>«'on-n-«akers' perception of the willingpess of 

the school bod'rd (or Tpcal community) to bear increased school property, tax 

burdens per houjeliold (B) , a negative good, to obtain greater (perceived), qua 1 ity 

of education (Q>, a positive good.^°_/ The utility function Is assumed to bq subr- 

ject to diminishing marginal utility of educational quality and increasing marginal 

disutility of tax burden. Tax burden per household, is assumed to increase with * 

realschool property taxes per household TT/(i .e. , BB/8TT>0), decrease with real 

personal disposable Income per household Y ' ( i .e.^dB/aY< a) , and increase with 

the proportion of residential to toraf assessed' Value of pipperty}/ ( I.e. .aS/^V^O) . 

Tbe positive relation between the proportion of residential property and tax 

burden reflects the hypothesis that School decl/fion^makers tend^to weight more 

,^«evi)yatie'prefere'rtces of residential relative to business prop.efty owners 

. ' ' ^ • * ' » . 21 *' 

since the residents are the voting constituency of the local community. It ^ 

is further assumdd that the raar^inal tax" burden ^,er household is higher In .a' 

<;b(Wnanities with a largeTJ^oport ion of resident iaV property (I.e.', a^B/,?y<?TT>0) , 

since hpuseholds.wi-H bear a relatively larger portion of the tax burden) and 

♦ " * * ■ ' 

lower in high Income cornmuni tie's ^i.e. , d B>t>Ya7T<- 0) . ^ ; • 

. Given tlie set of demand ^uat ions {$) f one cait sOBstitute -back Into the' 
perceived 'quality function <l)f^-obtarn .the optima levcl^of perceived qualitiJ' 

(Q*) as an IndiT^ct^functibn of .the exogenous Variables (Z) and»-the budget (R> 

• ; '•■ • ' •* 

of the, district. This indirect percetved quality funcHon, (i* = a(Z, R), is 



' * . . / ■ 

convex in those elemefl'ts of Z which are posi/tively related to the marginal costs 
^ ' ' >• • - I ^ 

<MC*s) of the.schoo/ inputs (i.e. , 50/^-^0, Vnd 3 Q/<?Z "7 0) ^^d concave In 

R (i.e.,c?(l/aR>0 and ^Q/alf ^O) .^^J- Given this indirect perceived quality 
, function, '^istnict decision-makere are able to trace out the relationship be- ^ 
' tween- the resources devoted to educat ionaV services (R)*and the quality of those 

services produced (Q) , ceteris paribus^ 
^ ' ' Comb^ini'ng this formulation of the perceived quality function with the ^ 
Informatidh about the tax burden function set out above, the utility function for 
school decisionhmakers may be formally expressed as 

. ' ' U« U^(Z, ft), B (TT, yX)i (3) • * 

where X„ repre5ents_]the exogenous charaoter is tics of the community which .rriay 
-influence the rate of trade-off ^)etween Q and'B. / , * 

V ' District decision-makers are assumed to maxiinize their utility function 
J (8) subject to the constraint^that total educational expenditure pei^ pupFl ' 

be equal to total I'bcal school taxes per pupi.l 'CTT- (N/S), where N is the number^ 
' \ of households in .the local community) pigs total §.tate aT)d .federal aid per 

pupH (R ) provided to the district. , / Formql ly, .this constraint may be 

^ ^ ' " ' \ ' - ' \ * - . - " 

* written. 

. ' * , R = TT(N/S) + R . - , ^ {$) 

The solution tb this <;onstrained maximization problem leads to the result 
that Llu^narf|iiinl ryitf of •substitution of educational quality for lower tax 
» burdens pefr household be equal to the real marginal cost per J^ous^hold of pjrovidfng 

,0^ ' educational serV.ic^. ^7 The solution of the equilibrium conditions general^.. - 

^ ^' r ^ \ ' ^ ' r \ ^ • , . , ' - • • .vV" 

an expenditure function ^ • ' . ^Ji^-:* 

Ro- R(Z, R , S/N, y, 1^,, X J. ^ A* (^^) 
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With the additional assumption that the utility function (8) is separable ^ 

(I.e., d U/dBdQ = 03, one tan determine the direction of the affects of many 

* " *" ' 
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of the exogenous variables on the level of educational expenditure per pupiU Jl 

The properties of the expenditure function imply the fol lowing 'relationships: . 

educational expenditures will' increase in response to Increased government aid 

((?R/9R >0), but to some.e>^tent these funds will be used to reduce local'^operty 
9 • 

taxes (cJR/«9R <1); the greater the relative number of children per family in 
the community, vthe greater would be the marginal tax burden per household to 
provide a given quantity of resources for education and, therefore, the lower 
will be the expenditure per pupil for education (oR/$(S/W) <0j ; high income . 
districts will tend to devote .relatively rrtore resources per pupil to education 
(8R/<?Y>0); the greater the relat i ve -propoi^^n of residential property (and, 
therefore, the* greater the extent to which housefio Ids, as opposed to business, 
must support educational services,), the tower the expenditures on education 
(aR/<?l^<0). - ^ - 

For the purposes of the empirical analysis, the vector'X^ is assumed fo 
Include the pup i 1 -household, ratio (S/N) along with some proxies for the socio- 
economic status of the community. Presumably, the greater: number of families 
in the convnunity who have school age children, the greater will be ,the perceived 
wll 1 irigness .of the community to spend for education ,(<?R/<?(S/N) >0) • This 
hypothesis runs Counter to (he' previous analysis of the effects of the pupil- 
household ratio on the t^iL burden. Therefoi*e,* the net effect of S/N on R.wlll 
depend on the relative strengths of these two opposing forces. Furthermore, 
some evidence suggests that higher socioeconomic status comrounitics tend to tjave 
relatively stronger preferences for educational spending. J ^ For Jthis purpose, 
conwiunity inccme (IT) and the racial and ethnic characterise ics'of the pupils 



(i.e., SB and 55) w\^^e used as proxies for sbcioeconomics status. 

The effects of changes In the components Z on R are qmb4guous. However, 
one Qan state that if school spending increases (decreases) with those elements 
oiF 2 whi-c+i tend to raise |nput prices, then the demand for educational quality 
tends to be relatively inelastic (elastic). 

I I. i An Empirical ^pl icat ion 



The Data 




As specified in Section I, t>€ model of the public school district is 
composed of a set of beha-^loTal equations for the demand for school inputs (6), 
the salaries of scho^l^per Sonne 1 (7), and the school expenditures per pupil 
(10). The empirjcal analysis will focus attention on a subs^et oi' the demand > 
and salary equatioX^. \T^^^^^:;::§^ equations to b^ estimated includes 
the^ase wage (W^-q) and saTary increments for additional experience i^^) 

and education {o(^ ) paid to t^acber*^ /, the salaries of ^lement^ry (W ) . 

Te . ^ /£ . 

and high school (W ) princVal^^nd thti salaries of district superintendents 

" " •/ 

(W ). The demand equation/ to be-^esOiw^ted are limitSfeto th<f9e school inputs 
which reflect the cjuantTty and quality of teac4>ersV services: the ratio of regula 
claVsroocTi teachers to pupils for elementary (T^) and high, (Tj^)^4***^^^, the 
average years of experience for elementary (^J^) and t^Fgh school (q^ teachers 
and the average units (coftege credit hoursV of gradijiate education acquired by 
elementary (q_ ) and high' %chool (q_ F teac»>ers. In^pnjimct ion with these 
salary and input demand equations, a behavioral ^quatlon forHhe district budget 
per pupil (r) will als^ be estimated. / • 

• Two cross-sectidfi samples of IndividuaT. school districts were .selected for 
«H)irlcal 'analysisi a sample of 39[<^Jementary^K^trlcts (which Include only 
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Ijementary schools, K-8) and a sample of 50 unl fled districts Vtfdr**H:^«<Jes 
th elementary and high schools) located within the six largest SMSA's^i^n 

* * 

California. The n.ecessary data were gathered Tor the 1 970-71 'school year. 

For the sample of unified distVI.cts the vector Z^, the set of district 
characteristics and nonschool inputs \vhich affect school decision-makers' 
perception of educational quality, contains one additional element: the fraction 
tof elementary school pupils (SE), in the district. This variable Is simply in- 
^tended to reflect the possible impact of the variation in the composition of 

i 

&)upils on the allocation of resources between the levels-of instruction. 



^uDils on the allocation of resources between -the levi 

^In Section I the >^i*ble V is defined as the ratiovof r^l residential 
ito total real as^fs^ed valuation of property (l.e.,V =.V^/V where and V 
^^enote the real assessed value of residential and total property, respectively), 
^t has been suggested that the income and tax base composition effects^on 
school 'spending are likely to be confounded unless the relatibhship between 
comraurxity income*and the value of residential property is explicitly iTicorporated 
Into the model. / For this purpose, it has been assumed that ,^ as in the c^se 
fitf any consumer good, the quantity of housing services (as reflected, by real 
residential properl;:y values) consumed. by the residents of the community will 
depend (positively) upon real personal disposable income (Y) and upon various 
environmental characterisOcs'of the common i ty. For simpUcity it l^s assumed 
"that these environmental characteristics are captured by the racial and ethnic 
«)mposition of jthe community (measured for empirical purposes by SB an^ SS) 
under, the hypothesH :that communities with relatively high proportions of 
'■ilnorities>ill haN« lo««r real property value's. Assuming that the real value 
of residential property .may be ^pVroxiiMted iV a ^^ifieatX^nf '^^^ - 
specify th?. following expression for the ratio of real resldeptlaL^*otal real 

30 > • • * 

assessed value of property. J 
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V^y^im+y^ (Y/V) (SB/V) +/^{SS/V) " (Jl) 

where > 0 anJ T^.- ^ j'^O. This ^quat Ion may then be substituted for ^ 
in equation (10) to become *a determinant of school expenditures. 

The Econometic Methodology 
^ Because of the relatively small samples of scf»ool districts, It seemed 
appropriate in most instances to use linear approximations for the relationships 
between the dependent and independent variables specified in the behavioral 
equations. However/, in some cases variables are entered into the model in a 
Oon],inear form because it (l) improved the predictive power of the equations, 
(2) increased the precision of tJie estimates of the average elasticities of the 
^epende/it variables with respect to. the particular independent variable, 
and/or (3) conformed to a priori expectations regarding the nati^/e of the 
relationship. In all of the salary and demand equations, the^udget, (R) aftd 
district size (S) variables appear in a nonlinear form as -their inverses 
(l/R and'l/S, respectively) to allow for a variation in the rate of response 
of' personnel salaries and demand for school inputs to changes. in the school 
budget .^^'_/ ' , ' \- 

Furthermori^, in carrying out the derivation of the properties of the budget 

equation (10), on^ finds that the two varialbes R and S/H enter the relation- 

* 9 ^ » . 

ship multiplicative^ly. In fact, the partial derivative of R with respect to R 
'\ \ • ' 9 

Is proportional to S/^N while the partial derfv^ative of R with respect to S/N 

A . ^ . ' . 

Is a linear function of R . The empirical reiatiorvs have been specified In 
order to reflect these theoretical propositions. / 

, The^ system of equatio|^s which defines the model appears to be recursive In 
R. That is^^ach of the saf^ry and demand equations depends upoj^ the per pupil 
^dget (R) which in tura -depends upon a set of" exogenous Variables. However, 
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since the equilibrium values of the personneJ salaries and demands for school 
Inputs are, in fact, determined simultaneously with the size of flie district's 
budget, the budget is likely to be correlated with the disturbance t^rms in the 
salary and demand equatiof^s, in order to prov^e for consistent estimates of 
the parameters of the model, two stage I easy squares is used to estimate the 
salary and demand equations. In the empirical application of the model, liowever, 
both ordinary least sqdares and two stage least squares methods were^used. Since 
the tv/o estimation procedures yield sojbstantlal ly* the same results (with 2SLS 
estimates exhibiting somewhat less precision— lower t-statist Ics— than the OLS 
estimates), the empirical analysis wjlf focus attest ion, for the nx>st part, on 
the 2SLS estimates. ' ' 



/ 
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The Empj rical Resul ts 



Only a subset of the empirical results are, discussed in any detail 1 because 



of the difficulty of interpreting the net effecti o 
exogenous variables on the allocation of resources. 



' changes in some 6f Ithe ' 
Some of these variables 



enter the model in a number of places and involve Vijrious opposing forces on the 

^. , • ' 33 ' 

equilibrium values of the decision variables of the district. / For those 

variables for which the net effects are difficult t> Ipvaluate, thei r , incl us ion 
In the equations is assumed to be in the capacity oF control variables and no. 
attempt is made to interpret the empirical results. Where the patterns of the^ 
net effects are reaaofiably clear and the variable is regarded as central to the 
evaluation of the ilodel , the signi f icance and implications of the empirical 
results are '<Uscusse( 

The Demand for Teachers. It has often been suggested in the literature 
that the demand for teachers, and l%r that matter public employW^STe<^ny, 
Is likely to be relatively inelastic with respect to budget and price^cl)Anges. 



One kf the objectives «if this empicical analysis is to test these hypotheses 

/ ' i 

regarding the elasticity of the demand for teachers. - - 

The empirical ristilts, presented in Table 1, indicate that the demand 
for teachers in generally 'i/ielast ijc with respect to changes in the budget 



Of the school distr 



ct. The estimates imply that a one percent increase' in 



Table 1 about htrs 
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*sctibol extendi tures|wil 1 , on the average', lead to between a 0.20 to 0.26 percent 
increase in the demand for teachers. On the average, such an increase In the 



demand for teachers is equivalent to a decrease in class size of approximatetTy 

1/I6th of a pupil. AlternativeTy stated. In order to induce schooj decision- 

m^rs to decrease elementary (high school) class size by one pupil, . one would 

have tohicrease school budgets by approximately $150 ($260) per pupil. This ; . 

. } ' ■ ^ - 

Implies ihe/existence of a somewhat rigid perceived educational technology 

wl^h regard to class sizes (I.e., the number of teachers employed per pupil). 

The nonlinearlty in the budget variable implies that the low budget. /■ 

districts which presumably have larger class sizes are ^nore eager to^rfeduce V , 

class size^^^TT-<esponse to increases in their budgets than are hlghbudget 

\ ' ' 35 ' " 

districts which ahready have relatively small class siz^s. / In fatt, in A 

all cises high budget (defined as one standard deviation above the m^an budget) 

districts requir/more than three timesXhe tnidget increase required by the low. • 

budget (defined as one standard deviation below the meaTTbudget) districts to — 

Induce a reduction in class size of one pupil. Presumably, once'a ^certa in level' 

of class size is obtained, district deci sionrmakefS apparently are rtow inclined 

^to 'dlr-ect budget Increases toward employment of other types of_ school Inputs, x/ - 

20 / 



V 
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; The price elas;H"citles of the demand for teachers are reflected by the 

i response of teacher demand to changes In the opportunity costs WT, Wl, and 
/ WA. . Unfortunately, because of the 'relatively high pair-wise correlations be- 
; tween these opportunity costs over .the samples of school districts, th^sUmates 
of the elasticities of demand are likely^ to possess a low level of precision. 
Hence, these empirical results are to be interpreted with due caution. 

In both elementary and unified districts the demand for elementary s'^^ool 
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the cost of teathers' 



teachers is relatively inelastic with reSjject to changes in 
servkes, (i.e., (^/^/aWT) • (V/T/Tg)> -1 . the demand (for elementary teachers 
employed, in unifKed districts is relatively inelastic with respect to/each of 
the opportunity costs. This pattern does not follow, however, for elementary 
teachers employed in elementary districts where the.absolute values of the 
price elasticities are relatively larger than those for el^ementary teachers in 
unified districts and are greater than unity in- two cases (i.e., with respect to 

-Wl and WA|. \\ 

Theriemand for high school teVchers appears to be generally more price- 
«= . . ' - . 

elastic tlian the demand for elementary teachers. Perhaps one might attribute 

this difffrence in pr ice-ela^st ici t}|s t6 the probable difference tn the nature 

of the pelceived educational technofcgies for the two levels of education. 

That is, var^K^'tlons in high school |j|ass sizes may not have as sfghtf leant an 

Impact on the percg^ved quality of ' Wiycat ional slices ^s would a similar 

variation in el4en'tary school clas^ .sizes. , Therefore, one Woul^ ^fegct 

that a change "in the prltl of teachens' srervlces would, tend to e|lci^:;a j:e- 



latively greater res^nse In the deq^nd for high school teachers than In the 
demand for element2ry--schobl. teacher?, 




/ 

. , . 20 
Notrce that while the demand for teachers is negatively related to the 
cost of teachers' ani^^the cost of administrative services* (reflected by WT j 
and WA, respectively) the demand for teachers is positively related to the 
opportunity cost facing teachers' aides. The implication of this result is 
that the cross-compensated-substi tut ion effect between teachers and teachers' 
aides is positlve^and outweights the budget effect. V That is, teacher^' 
aides are substitutes for teachers in the production of educational services. 
Although teachers' aides cannot legally or effectively replace a teacher in 
the classroom, their presence reduces the burdens imposed oh the teacher by 
larger classes. Hence, to some exteot, one might expect that one response by 
school decision-makers to a rise- in the relative cost of teachers' servipes 
would be to increase class sizes (reduce the demand for teachers) and at the 
same,ti*ie increase the demand for teachers' aides to compensate for the lower 
teacher -pupil ratios, and vice versa. 

It can also be' seen in examining the empirical results that class size is 
positively related to district size although the relation is statistically 
lnsignificant.-'^_/ For example, the differential in class size attributed to 
an increase in district size from minus one to plus one standard deviation from 

the mean is about' 1 2/3 more pupils for high school classes and about 2/5 more 

f ■ ' ' . 

pupils in elementary classes, ceteris pai^ibus . This positive effect of district 

size on class size may reflect some, combination of a stronger preferenc,e for 
larger classes in larger school distrifcts and/or, the impact of increased district 
sfze on the costs of instructional and administrative inputs (i.e., the- salaries 
of teachers and administrators) which in turn reduces the demand for teachers ^ 
(Increases cjass size). 
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The Demand for Teacher ■<lua1 tty. The-^upl rical estimates of the demand equations 
for teachers' exper ience\and education are contained in. Table 2. In examtning 



7^ 

\i 2 ab^t hefe'^ 




the results of these teacher quality dem^^M equations, one discovers that Frey's 

(1973) conclusion "that once i n equ i 1 1 b r i ur^ ^thfi^ school board will continue to 

be on its equilibrium 'expansion path' simpty by increasing or decreasing the 

number of teachers!' is inconsistent with the evidence. , / The key results 

- ft. % * ^ ' 

which reveal the inconsistency is the statistical ^slgnl f icance of the budget 

in determining the demand for teachers' experience and education by elemenrtary 

districts and the demand for teacher education in unified districts^ For 

elementary districts the budget variable, (1/R), Is stat istitrally significant 

at the 99 percent level 4n both^^ality demand ^uat Ions. For uni fied , districts 

the 2SLS estimates of the budget elastlcrties of the d^^nahd for elemlantaVy and 

hiqh school teacher education are both significant af th6'95 percent Ipvel. _/ 

y 

That is, ceteris paribus , an Increase in the size of the district budget leads 
the school' board along an "expansion pqth" which requires both an increase in 
the number 6f teachers (see Table 1) and the quality of those teachers as 
Indicated by the increase in the demand for teacher experiente and education. 

These results are in dire(Jt contrast to Frey's theoretical conclusions.^,^ 

It does, in fact, appear that weal^Hier schoQl districts do "outbid" poorer /> 
districts for the services of better quality teachers* The extent to which this 
Is true is an empirical" question and one which will be discussed further 
connection with the estimates of the saTary equat ions*=^^ 
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In Section I ft is suggested that school, di stjicts operate, under a con-^ . 
straint on t'^e choice of teacher quality due to the existence of tenure laws 
for teachers. That is, tenure laws allow d|stri^ts to choose. the number of 

teachers on the basis of enrollment needs, bvit in some cases constrain ihe' 

^ - ,-* . ' 

^district's choice of the combination of teacher' qua 1 i ty characteristics (i .e. , 
which, teachers will be employed). Tenure arrangements require districts to 
retain teachers according to thejr seniority. Hence, district decision-makers 
may find themselves having tp/retain a teaching staff with m6re experjence or 
educational preparation than would otherwise be-'desi r-ed. Co^i'st raining 
teacher quality to be greater than the des}i^d (or optimal) level implies that 
the marginal bepef i ta^relat ive to the marginal costs of additional units of 
teacher quality characteristics are lower than for al ternatl ve.school inputs. 

.If enough districts in the samples are operating under the teaching quality, 
constraint, the demand, for the quality charactertstic(s) wouldHe constrained 
away from^ the optimal level (that which would be chosen in tlie absence of 
the constraint) and would, therefore, be unrelated to the independent variables 

■ (Z, R).. Based on this criterion, the demand for teacher experi-ence by unified 

■ " •' 1^2 
districts appears. on the average, to be close to thl^er bound ' cons tra)ntS-< J 

For the demand equation for high school teacher expsriences one cannot reject 

t^he/null hypothesis 'that the coefficients are identically zero (see Table 2), 

while for the equation for elepientary teacher experience one can just Rarely 

reject the null hypothesis at the 95 percent leveL-of" jj-gnif icance., . Furthermore,' 

the "budget variable is not, statistically significant at even the 90 percent level 

In either the demand equation for elementary or high school teacherq' experienqf; 

|jy unified districts. These results are consistent with the hyppthesis tha^ 

the marginal benefits relative to tbfe marginal costs of additional tea^r ex- 
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perlence1« smaller, than that .foV alterhatlye school fhputs. Because of fhe 
constraints Imposed by teacher tenure arrangeraqnts on* district decision- 

' making,. sch6ol\officiats ^re unable to adjiistUh^ l6ve1 6f teacher experience c 
,<lowmvard"to its optimal fevel.. Evidently*; sCho61 decision-makers would p^^ 
a higher r'ate of turnover among. \teachers which woOld a,llow for the replacement; 
of the older, relatively fnore experienced teachers w^ith the newer arid more 

\ inexperienced teachers.-. \That Is, the higher rate of turnover Increases, tho 



ability of the di-strlct to a^djust downward the average level pf '^>4>^rien<;e^pf 
\a teaching, staff with »'tdcK .much*' experience. / / • ; . , 

.\lt. is'.fntiresting- to note that Levrri^ (1970) recently presented, some ; . 

evidence tha.t»the marginal product per d^jlar spent on teacher verbal ability 
.wa$^1ess than, th? margirt^l prodt^ct per ddVlar spent on teacher experience. . 
This rfelatl^nsbip *im^1 ICS that school districts have relatively too much ex- 
perience /and tob^lfttie teacher verbal.\abi Ilty. Leyln's finding is consistent 

■ with the*:re's4»lt:S°,pneseote.d In tU\l paper tfi^V'uni^»«d districts apparently 

' .'; "' ' ', ' ■' ' ■"' j • ■ ■ ' '■ 1 - •'■ ' i 

" havi. mor^ thkn t|i^ t^ptlmal artount.<>f teacher; 6?<per I ence, due to the lower , bound 

cbnstraiPit 60 the'<li§tricts''' ctiojce of the aversQe level, of. personnel experience 
, lmpb$ed by tenure* ,| c .. , • - . . • 

One might ^IteriSativelyiijonclifde from tfre results of these teacher experience 
.■^qlidtioriS for unified ;dlstricts thfiit Frey's specification of 'th4 model of t 
• jschool, district Is^correbt and that -wealthier districts do hot outbid poorer dis- 
trict's for teacher experience.' However, this conclusion does Aot appear to* fiold 
for /elementary school districts norjdoes it, hold, for either type of district with 
.regard to teacher education. ; TKfe author/would suggest that It is- doubtful that 




e orcference structure or the percept ions- of educatlonSi quality h^ld by 
/eipmpntary or unified: district offid^ls should be So slghific^^ 



^ a$ to :cause this* disparity in resul ts,\ Based on this reasoning, it appear^ 
' likely that the hypothesis proposed abovfe r^gartfjng the' impact of the tenure 



constraint is a more plausible explanation of the. empi r ical results, 



' Salaries of School Pe/sonneK The empjri.cal ^s^tima.tes of the parameters of the 
/. salary equations are contained lo^Table 3." The results Indicate that the budget 



/ Tab\e 3 abou^t here 



" to^ethfer with. th«.-exoa^^^ varJaH«S' e>^pld fn a fairly substantial proportion 
\ of the variation in the dependent variables,; For all but one of the. salary 

\ equation? for ^ach. type ordistrict one can reject the^Aull hypothesis that the 
yectors.df cqef f icients are ecuual to zero. Howe>>er, the hull ^lypothesisf cannot 
be rejected at even the 90 percent leveKof significant In the case of the 
equations for the salary increments paid to teachers for units of education 

^ . ' ■ \ ' ' , ' ' . ^ ^ 

(i.e. rfcJ ). Ahis suggests that perhaps these salary increments are exogenous^ 

• Te\ / / • ' . • " . ■ ' ' » r , 

' // ' ' ^ " " ' * ' . 

to the decJsiionTipaklng process of the school district. . 

Tb/ critical test of enogen^ity of the personnel salaries is the statistical 

sigiiif idAPce of the est-imates ^af the budget elasticities. Tor purposes of com- 

/par/ion a;!^/ to Mtustrate the?' di fferences' in precision of the 2SLS jand-0LS 

^ytimates, t>oth tlie'OLS an^ 2SL5 est imiites of . the budget, elasticrtles are pre-' " 

ientei Ih iTable 'i.,' In. general the resul-ts appear to be consfstenf v*ith the 



Table V about here ; 



■:hypothe^is thatf the- s'al.^Vles^ts^&biytf^-^^ are endogenous to the 



^e&Uidn-making process of th6 school district.. FurtheianorCj^ the- net :€«ects^f 
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a change in the budget On equ^Ubrium sa4af4«s positives, 1,^., (^U/3o)'^ (3W'^^ 
dW*/dfl> 0. This* result suggests that perhaps district decision-mafcers do pei;ceive 
sose positive contribution to educational qua;I ity' by decreases -in teacher turnover 
^(e) and/or increases in the level of teac^r qua! ity characteristics {^jq) $ other 
than experience and education. This conc1usi(^^appears. to h^trye as welTfor 
superintendents and principals. That is,^thene appaVentJy is some likelihood 
that the salaries of school personnel , both instructional and administrative, jtfo - 
depend upon a set of conventionally accepted ind4vl3lIaKjiuAl ity characteristics 
(the -demand for which is assumed to be pk)si tivevy related fo the district's ^/ 
bwdget) other* than the characteristics of experience and edCication which ar-e 



/ 



TOirmionly' recognised' in jlistrict ^salary schedules. 

V ' ' ' 

Note that some of the coefficients between person.odl. salaries and t(ie 



fraction of minority pupils in a district are negative. This result is not 

necessarily inconsistent with the. hypothesis that school personnel recut re 

positive pay incentives^ to work in districts with large proportions of minority 

pupils. The structural relation may */ell b§ pos^itlye, i,e. , 5W/i5SB, dW/^S>0.' 

The observed negative relationship may simp^ly reflect, for example, a reVatTvely 

•strong negative relatlon^i^ between the demand for the quality characteristics' 

Q and* the* proportion of mimJrity pupils. ^Perljaps minority groups rely to a 
'•to ? , . . • ■ . 

relatively greater extent u^i» the "traditional parameters of teacher quality ^ch 
as experience and educat iona.Kpreparation ratlier tha'h those characteristics. which 
might be reflected by q^^. 

The empirical result&^f Tablet's indicate a strong positive and statistically 
significant effect of di/fJ-ict sl«e (S) on the salaries of school peVsonnel. 
.This positive relations>[ip is .apparently a reflection of one or a combination of ^ 
two factors:^l) there is likely to be a positive relationship between dis^trict 
size artd the nonpccunlary disadvantages of CWfitoyment In a giv^n distr+ct, and 



(2) thel'e is some reason to suggest* that the marginal product of personnel quality 
(and particularly administrative quality) is positiveJy related'to district 



size (i.e., Pmq„ /as XO). 



Tabic 5 present^.the magnitudes of the salary differential paid, to teachers. 



Table '5 at^ut Ifere 



principals, and super in tend^At^etween large and small dimicts, ceteris paribus. 
For this Burfisxiftrf^^^ ^ (large) dlstnc l It. Ucri i iLd as one wfiirhS ^^one 
standard deviation kfelow (above)' the mean district size. Notice^ that, to some 
extent, the dirf^ncl in the|fsaiary differentials between- el emehtan? aoy ^ni-' 
fled district/ refl'ect the smaller variation the-tJzes^f .e'lementary ..school 
districts.' /it should be noted that without moVe^c^fit$=da^ on die quality 
characteristVcs of Staff members. It is not possible to separate eiiipTr+ca^l 1 y ^ 
the proportions oT the salary differentials attributed to each of the* factors 

referred to above. • ' i ' ' 

According to the results In Table 5, the differential district sizes appear - 
to have more of an impact on superintendent's than on principals' salaries, .and 

f , ' ' ' ' 

iftore.of, Sii impact on principals' salaries than on teachers' saUaritt. Both of 
thevfactors referred to above are lilcely to operate In tWs direction. Oiie 
might argue. that the burden associated with the n<5npecunJary disadvantages of 
forking in larger" school districts <(^€.g. , the^^ceat'er tl^e bureaucracy,- ttie more 
Impersonal relations between various, levels of staff, and the greatei- diversity 
of comnunity attitodes resulting In- Increased probability of conflict) Js 
greater, the higher the position of the staff member In thfe hierarchy of district 
dcclslon-malclng. The implied hypothesis Is that the nonpecunlary disadvantages ^ 
of district size Tncrease w^lth the s.cope of ,declsion-maklng, Furthermore, the 



impact of the size differentials on the marginal product of staff quality is 
likely to be greater, the higher, the position ol\^the staff member in the 
hierarchy of decfsion-^mdking since the decisions of higher level staff members 
generaHy affect a greater quantity of nesou/cefe and larger number of pupils. 
For example, the decisions of the superintendent will affect the operations of 
the entire district, while the decisions of the principals directly affect only 
a portion of the pupils in the district (i.e., the pupils in the respective 
school), anJ the teachers' decisions generally affect only those pupils in a 
single classroom. t ^ 

; The siz^ differentPal effeelfs On prin^lpals'^Vsarrar i es aitualYy opei^te'* 
through a secondary mechanism. It has been observed, empi ricaMvthat larger 
-school districts fnaintain larger schools than do smaller distrjjpts. J Larger 
schools in turn imply larger admini strati ve units to bejefperated by School 
principals. Finally, this suggests a higher mar^irtal product for principals' 
quality which leads to the selection of the selection of better quality 
principals aod the payment of higher principals' salaries by district decision- 
makers. A similar analysis also app^lies to the relati^hip between tAchers' 
salaries and class ?\ze due to the positive relationship which has been noted ^ 
between school size and average cl^ss size combined with the positive relationship 
between district size and school. size. That is, larger districts apparently S 
maintain larger schools Which in turn seems tp Jead taMarg6r class sizes. " 

Vrger class Siz*. imply B^great^'lharginai. product of teafchers' quality 

' > ' ■ ■ " . ' -. 

(according to the reasoning in Section I) which leads to a greater detaand for • 

teacher qi/ality and, hence, higher teachers' salaries. 

V i ^. ' 



Demand for Educational Expenditure . Attentiorl of the emprtrlcal aoalysis-wlll 
now turn to an evaluation of the Impact of changfes in various demographic and 
fUi^lal characteristics of the comrminlty and ch^es In factors refliecting 
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the relative-price of educationi(l serv\^»s^on the determination of district 
educational budgets. 

Estimates of the expenditure demand equations are contained In Table 6. 
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In general these equations explain a reasonably substantial proportion of the 
variance in school expenditures across districts. The ImpHcations of these 
empirical resuj ts are generally consistervt/vi th those predicted by the modeK 

As predicted by the model, the partial derivative of educational, expendi- 
tures'^with respect to state and federal grants (R^) He, for the most part, 
between zero arid unity for both unified and elementary school districts. The 
estimates imply that, on the average, for every one dollar increase in federal 
or state aid per pupil in school districts, approximately eighty-five cents 
Is used to increase school expenditures wh4le the other fifteea cents is used 
to reduce the local burden of school property taxes. The magnitudes of thesje 
aids effects are consistent with the results of previous empirTcal studies 
of the aid effects ah educational spending. . - . 

The en»piri.cal results are also consistent with the specification of the 
model to allow for the possibi 1 i ty.of a difference between the income and aid 
effects, the impact of an increase in^federal or state aid per household is 
statistically significantly larger than the impact of an equivalent increase - ' 
In disposable income per household. T^se results sugg.est that school decision- 
malcers are more willing to spend for educational services out of aid funds from 
federal or state sources than they are from the income of residents of the local 
community. / n 
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The magnitude of the income effect for elementary'districts {?R/«?Y » 
Is in line with the est;imates presented.ln pre^^^us studies which range from 
0.023 to 0.060, W The ^stimated income effect for unified districts Is 
statistically insigni f icar)^|: y^nd based on the results reported in prevlousx. 
studies appears to be quiw low (dK/dS = 0.008^). One might suggest that 
there has been a confounding of the income with the tax base composition ef^cts 
which a<e represented by the 'set of variables 1/V, Y/V, sk/V, and SS/V. Ixvr 
ploying alternative formulations of the expenditure eqcfcftiori for the unified 
distrifts including various combinations of the income and tax base. compos it Ion 
variables, qne discovers a range of estimates for the Income effect of from 
0.0037 to oio25'with the t-st;&tlstics ranging from 0.15 to 1.58, respectively. 
(For the s^e of coi^parison; the same alternative formulations were run against 
the elementary data. The results indicate little difference from* the results 
reported in TaWeS except >/hen the variable 1/V is Veft out of the equation. ^* 
Leaving 1/7 out of the equat4op^w€ the effect of reducing the income coefficient 
from 0.063 to 0.0^6. For the unified data, el minat;.ion of |/V raises the income 
coefficient from 0.0083 to 0.025.) Perhaps^a largerxsample jofith better data on 
the Income and tax baseS6<jmpps^l^^ variables will be ni^qulred to assess more 
^precisely the effects of changes in community income on local educational 
expenditures. 

There are tj»;>^-a5pects of the effects of a change In the pupi l-househotHTfatio 
on school expendVtu res. On the one hand, an Increase In the pupM -household ^> 
ratio reflect>sqn Increase in the number of school age children per family which 
Increases the tax burderTi^^-^iiucat lonal expenditures per family and leads to a 
ncigative^^e«efei>j)n sc>K)o1 $pend+«fi — 0n the other hand, an Increase In the pupil- 



household ratio may reftect an increase in the number of- families in the community 
with school age children, increasing the preferences of the comnunity (and, hence, 
school decision-makers) for educational services id*) and, thereby, exerting' a 
positive influence on school spending. Empirical estimates indicate that the- 
"^^^^'^ects of a change in the pu^i I -household ratio on school expenditures * 
appears to be negative. Befeed &n the estimates,' a one percent increase In the 
pup M -household ratio woi^ld lead to appro^fmatejy^a lAtfi of one percent 
decrease in school spending for unified districts and 2/5J:h''s of one percent 
decrease in schoot spending for elementary school di-stricts. Appa/^ntly, ^he 
negati^^impact on school expend i tu res. resulting Jrom the increased tax burden 
per familf twhich-ls due to the increased number of school age children p^r 
family) required to support a given level of educational qu^^ity is stronger 
than the positive impact on school spending* resulting from the relatively greater 
preference for improvements in educational, quail ty that one vrou W ■'expect to 

characterize a community with a larger^-number of families with school age 

t» ■ 

chl Idren. • 

As indicated In Section I, an in.crease in the ratio of residential to total, 
assessed value of property (l.e.,^} will tehd to reduce pdi^tional spending 
since residents of the community will tend to bejar a Ver^er^^oportion of the 
local tax burden. This refUct$ the^^ypothesis that scKoOil decision-makers give 
l^tronger weight to the preferences of residential as opposed to business 
property taxpayers within the communi ty.^^^/ This effect is referred to as the' ' 
tax base composition effect. \ 

Combining the fact that ^R/aV^ 0 with the information contained in equatipn 
11, the, signs of the following derivatives of the expenditure equation can be 
specified: aR/^(Y/V)<^0, ;?R/^(SB/V) ?■ 0, and 9H/diS$/\l) 70, :An Increase In the 
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nonresidential (or business) tax b^se Is reflected by an increase Jn V holding 
Y, SB, and SS constant. Therefore»ian Increase In V, which reduces the ratio 
of residential to total assessed'property value {y^- V /V) » should have a 

r ' ' *rr 

positive Impact on educational -spending, i.e., PR/PV>'0. 

In general the empirical estimates of these various partial derivatives 
are conSls^tent with the theoretical specification of the tax base composition 
effects. As the ratio of reay.J^TCome -to total real assessed property value 
increases, the ratio of the real value of residential to total propertyr'Tncreases 
which reduces the Incentives for school decision-makers to spend for educational^ 
services. Based on the parameter estimates in Table 6, a one percent increase 
in the rat jo of, real income per household to real assessed property value decreases 
educational spending, on the Average, by percent In unified districts and 

0.60 percent in elementary districts. 

An increase In S^and SS, ceteris paribus , would be expected to have a 
negative impact on the ratio of residential to total property value In the 
community. Henc'e, an increase In the ratios (SB/V) and (SS/V) should lead to 
an increase in school spending. All but one of the coefficients frave the correct 
sign {^-l** positive). The coefficient SB/V for unified districts has a negative 
"sign bW is statistically insignificant. Because of the high pal r-wls^_corretaiJ^ 
between the variables (SB/V^ and SB, .the incorrect sign on (SB/V) could perhaps ^ 

reflect a confounding of the effects of (SB/V),with SB. . ' } 

X 

Finally, as is demonstrated below, an increase in total property value (V) 
holding Y, SB, and SS constant (which amounts to an increase in business property) 
cioes have a positive effect w educational spending. For unified distrlcts^, 
one obta ins 



and for elementary distrtcts. 



y - 7,285,4^0 • SB + *T?29f70O • SS) 



^-^j-fn^^li . Y + 6,577,050 . SB + 663,028 • SS) 




q.0028>0 ^ . ^ 
where the values of ^ the derivatives are. calculated at the mean values of the 
variables V, Y, Sb^nd SS, In terras of elasticitles^eseTe^Tts suggest _ , 
that, on ^he>^verage, a one percent increase in the real value of^roperty. leads 
to a 0.^^0 percent and 0,035 percent increase in educational e^yjend+ttrres In 
unified and elementary districts, respectively. 

The exo^^nous variables Ur^tuded in the vector Z reflect. In part, the 
prices of the school la|Suts ant^ to that extent provide school -decision-makers i 

, with some concept of thexost of educational quality*^ The three major . 
variables which reflect the prices of schcM^l^^npi^t^ the bpport*mit>L costs 
WT, Wl, and WA facing teachers, instructional aides, and school administrator^, 
: — respective iy^lthe results in Table fr" indicate t^at. school expenditures are 

^ positively related to the opportunity cast variables In all but one c^e 

-(4*e>T5R^'^^^'^<^'' However, given the collnearify"^ l--^ 

which apparently exists bjetween these Variables, It js difficult to draw 
conclusions with regard to the Individual elasticities. The overall effect of - 
an increase In the (Implicit) price of educatldnai quality (l*e, , the effect 
• of a uniform Increase in V/T, Wl , and WA) does a p'p ear to^^e^sitive whfcfv ^ 
suggests that school decision-makers tend to resist sign ^ficar^^^1te^^^^ In 

. the quality of educational services In response to Increases In' the costs. of 
theso, services. This result Ps consistent vflth the hypoth^s+s that the demand 
for educational quality by the community Is relatlyely IncJ.astlc. 
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The IndTrect Al locative tffe^s. The iotal im[j^pt of a change in one of the 
exogenojjs variables on the equilibrium personnel salartjftS' and jnpu^trdemand de-^-^^ 
pends upon the direct effects (if any) o^^he ''allo^tion of educational resources 
and the indirect effects on the determination of educational expend i tures~tlTe77 



the size of district budgets), based on the "al loc^tlon^of comrtmA^[ty^ resources'' 
problem, , ^^^^ 

Because of the relatively smaH budget elast ici ties j^^fTi^ the 
supply price apd input demand equations, the total impact oflchafv^esin the ^ 
various elements of Z are not substantially different from the d i rec t allocatiVe ' 
effects discussed above. For example, the effects of district size on salaries, 
and input demand are not altered perceptibly; and the implications regarding 
the relative price elasticities of elemerUary^ opposed to high school j 
teachers are basically unchanged, althougli the 'magnitudes^ are somewhat smaller. 
Perhaps' the fimt interesting indjrect al locative effects involve tlie 

•ren-c.es in the levels pf community 




differences ,^et\5^eehs^dUtric^ causfed^^by^ 

income (Y) and the stati^and federal grantWjl flTe'Bmpi riaaV^ results indicate 



that, ceteris paribus, districts with higher Jjty 




household or 



lairger grants per pupil will tend tb^pend^more on educational services, pay 

^ " ^ , : - /\ ' ^ ^ . V' 

higher salaries fo^ctiooi peHonnel^ and employ greater quantities of schpol/in- 

_ ' A- • ^''^ 

— , ~ • ' ' ~ »^ — " ■ 

puts per pugil. Because of the manner ,in which state, and to some-extent 
federal, grants are distributed, there is an inverse/relatidf)^: between^the level 
of community ^come and grants-in-aid acr^ school districts: higher income 
communities generally receive lower J#veUU>f=^g^ants, ao4^Tce versa. J. Or\e 
of the objec^^es of providing schocjT districts with state and federal grants- 
in-aid IS to equal ize educational opportuiilties across districts by compensatina 



/ 

for the existing disparities in wealth which would otherwise lead to differences 
in the quality of educational services supplied ta children from different 
s6cIpeconomic backgrounds. .It is, therefore, an Interesting exercise to 
determine to what extent differences In the distribution of these state and 
federal grafnts compensate districts for differences in community Income. 

Using the parameter estimates reported in Table 6, one can estimate the 
difference in school spending observed between high and low income districts 
attributed to the combination of the income di f ferentlaLand the differential 
levey of grants-in-aid between the distptcts^ ceteris paribus . Because of 
the apparent difficulty in isolatip^ the effects of changes in community income 

on school spending in the sarafHe^f unified districts (see the discussion of 

" ^ . < , \ " 

the expenditure demand ^uatfon above), only the results for the san{pje of 

?; I / ' 1 ' 

element^y districts will be^jused to calculate these different Fal effects of 
iflcome and government grartts on resource allocation. " ' 

Let AR and be the net budget differential and the income dVf l^erent ial 
between the high and low income (district, and let AR /^Y represent the 
differential level of (grants associates wijrtra giveTb income. di fferential 
Within the 5ample of school dt^rfcts. |Then equatJ^ii_Xl?) can be-usM-^^ 
estimate the net budget differential between high and low income elementary 
districts. ^ , y , . 

AR« (0.83 •;^sHf^63) • Ay.^Z / ' (,2) 



^R /'^Y U_^st-lmated for the sample of elementary xttsjericts using linear 
regression.^ The' estimates indicate that for each additional $1,0Q,0 of community 
Income per household, the average elementary district gives up $18.02 in 
grants-in-aid p6r pupil. G|vert this estimate df /AY, if one finds that 

A e - 51 



AR? O(-i.O) for a positive Income differential, then It implhes that, on the 
average, high (low) income districts spend more than low (l^lgh) income districts, 
despite the differential level of grants. i>Vl ternatlvely stated,N;f flR > 6 O) , 
It suggests that the distril?ution of grants-in-aid does not, (does) compensate ' 
districts for differences in community income. 

Substituting the empirical estimates of AR /^y into equations (12), one 
finds that for each addltionaT $1 ,000 of income per household, there is a net 
addition to the school district budget (despite the lower level of grants-ln- 
aid per pupil to higher income districts) equal to $48.04 per pupil in elementary 
districts, respectively. Table^ illustrates a hypothetical example of the net 
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'differences in school spending, salaries of sctool personnel, and the- demand for 
school inputs between a high and low income district. The Income differential 
between the two hypothetical districts Is assume to be $4,000 per household 
which is equal to somewhat less than two standard deviations for the sample 
of elementary districts. Dlfferencelsln resource allocation attributed, to the 
Income differential are reported I n ^cor^i^^( 1 ) and, as would be expected, imply 
higher levp*ts of school spending, higTier personnel salaries, and greater demand 
'for inputs in the higHncome districts. Column -(2) reports the negative 
differential in school spending,' personnel satarjes, and Input demand attributed 
to the lower level of grants per pupil (equal' to $72.08-= 4 X $18.02) received 
by the higher income districts. .The net differences In resource allocation 

are reported In -e&l^^jmn (3) • . ^ - ' 

Even with the lower level o^ outside grants, the higher Income districts ' 



still spend more on educational services, pay higher sialaries which, presumably, 
attract better^quall ty school personnel, and maintain smal ler' classes. However, 
the net differentials do appear to be marginal which would suggest only 
relatively smal T di f ferences in the quality of educational services, ceteris 
paribus . But it is not likely that everything'el^se is equal. For example, if 
(as ^s iikely the case) the children in the low Income districts are relatively 
disadvantaged In terms of their endowments of human capital upon entry into 
school, then even With no differences in the ^quanti ties of school resources ^ 
applied to'the children betv/een high and low income districts thefe could 
stin be substantia} differences in the level of educational ou^tcomes and, 
hence, educational quality. J 



37 



iOTCHDZX 

was A 

t«ffiois, prrniinoijn, data ccurcjs, 

- KSAliS, ArO) CTA:.1;.\HD I^KVUTlOIj^ 
OF ALt^HK VARIABl£Oa 



^Syoboli (Definitions) 





'^clcD. tcacUer-p"jpll_ratlo) 

(hleh «ch, teacher-pupil ratio) 

(base vage for teacheri) 

{»*l'^''y inercinent for 
additional years cxfet. ) 

C(nv (salary Sr.crctnciit f^or 

additional units of edue, ) 

(av# eleia, pAneipol** salary) 

V (•v. hlcJi sch. prin* salary) 
(salary of d 1st, supt. ) 

K ' (educ. bidcet pdr pupil) 

yt (av.^^vage vog, nurses) 

VI *(av. vauc nurses ai<fes) 

VA (av. wof.e vublie,ii;£j;s. 

cxeludlrs s<^« ac^i^n. ) 
^ (av. daily attendance) / . 

6C (prop. elcm. iniplls) 

5B (prop. Waek pupils) 

SH (l>rop. Spanlsh^piis) 

SI fed. aid per pupil) 

(pupils per household) 

" TP (disposable inea^e per household/ 

Y (assessed pro^. value per ' 
*• household) 



- , ^ of tbi litonctary variolfesHre deflated recioial price Indiee). ^The rdla^>*priee le^ls for 

Several larr.e cf^len in the vcsti-tW t^n^tci^ States are reported direetly in sduree fM].*^ Th« pricg.|ndlee« 
for the rociontf .ljot spoclfically elted in (M] arc cxtrapo3ated frcio Infortaa^lon on poTAiLition tpl^ecion 
vslne a procedure desc^ibod in K. J. Boskin. "I'hc Eeonjciies of the Labor Supplyi" iScnorandum No. 110, 
Keseareh Center in Teohonle Growth, Stanford University, 197Q>' * , 

The variable C/K is eonstructed as the ratio of averace dally attendance to the nunber of tmx 
returns (k) filed by residents of the district vlicrc Uic nuocer cf tax returns serves as a projy^ for th« 
fiuistcr of hcusoholds. - ^ v ^ 

^Disposable tncorae per houscliold Is repreccntcd eraplrleally by Ihc difference between adjusted ^ross 
income and Ineow'; Ktx per taxpi^jrc*" i« adjusted for the grcwth In Si isposnble Incaac between :ixA 
ISTO. 
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the. empi rical analysis. - 

'school district decision-makers are generally the members of. the l^pa) 
board of education and the high U^l administrators (6.g.,.the superintendent) 
of the district. However, in some district voter approval i^s required for certain 
types of decision ^.g., overriding tax rate maximums set by the state). In 
these situations the members of the/communi t>^ must be regarded as part of the 
team of district decision-makers. 

^School decision-makers actually appear to pay little systematic attention 
to outcomes and the relationships between outcomes and inputs of the educationaf 
proc6s5. fheir efforts and debate .are more commorttv; focussed on. the mputs^of • 
the system as proxies for qual'ity. Due to their effects tp minimize feonfUct ^ 
In decisior^-making and maximize the credibility of their decisions, s,chool 
officials have established impl lei t stanaards ('rules of fhumb*) regarding t+e 
relative perceptions of the val ue of various school Inputs. For a detaUe^ * . 
discussion^ of school decision'-smakTng and the impact of ihs^i tut ionab arrangements 
whlc5 characteriz6 jpublic schools- s^e tlje autbor^s Ph.D. dissertation, 1975., 
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For example, In the case of teachers, one might well include teacher verbal 
ability — a characteristic of teachers which fias been found to be highly correlated 
with student performance on achievatient tests— In the set of teacher quality 
characteristics. The reader is referred to Kieslli^g (1970 ^o'" ^ discussion 
of the effects of teacher characteristics on pupil achievement which have been 
found in recent sTtudies in educational production* 

The mechanism by which teacf^er verbal ability affects student achievement 
has never been precisely determined. It has been ventured that perHaps this 
characteristic reflects' a teacher's general intelligence or ability to:communi- 
cate, vhich are twp traits one might expect to affect aUe^cher'S'-^^billty to- 
Improve student achievement* ? , ' ' : ' ^ 

' \atzman (1971) discovered that teacjiier turnover had ^a negative effect on 
six measures of ele^nentapy school out'put Including^ student pjerformance^ on a set 
of standardized tests in reading and mathematics, two measures of academic 
achievement and aspirations of students, and two measures of the attractiveness 
of the school to pupils. ' 

' % ' 

This' relationship may be due to actual or perceivedaffects of district - 

. . ■ ^ / ' 

S^lze Dn quality. For example, adm'irii strati ve ability to organize resources may 

\ie\\ be related to district size. This author has suggested elsewhere, \1972) 

the hypothesis that due to the /Increasing difficulties df managing larger systems, 

, , • ■'• .■ ' . C ■ . ■ 

educational administrators may tend to tncreese the^iie and reduj^je the number * 
of Individual units 6peratlng within the system. Tn this way, thV costs otJ 
monictoring and controlling the operations of the individual linits wlU be lower. 
One impl Icat+oh of this thypothcsis is that Jarger school; districts wlll^ tend 
to have not only larger schools, b^t also larger, class sizes, ceteris paribus ^ 



• Because of the lack of any definitive concept of an cducationaj tech- 

» f * . ^ 

lujlogy, It Is not possible to be precise about th« TOitwre of the effects of 
these pupil characteristics. However, some estimates^f^t^hj^^/fectlveness of 
various teacher characteristics Indicate that there maywell be differences 
according to the racial and ethnic characteristics of pupHs*(see Levin (1970) 
and Hanushek (1970)). • . . 

f - ' ^ 

Katzman (1971) cites evidence that working class communi-ty tends to 
prefer the "traditional and conservative approach to/education, ...stands for * 
larger classes rather than i/icTeased buildings, . . . (arid) opposes the employ- 
ment of add! tlona+^^staf f and advocates the reduction of special ^rvices." Oo 
the other hand, upper class? communities tend to favor ^ciggresslve building pro- , 
grams, ^^(^AX^^^ t^^^^^ ^ ank ^the adoption of the latest educational' technologies;'' 
(pp. 8-U) . 

Because of data limitations,^ the variables SB? and SS are intended to^ 

reflect possible d If feren^ces in the perceived educational technology according 

to racial and ethnic background. ^ ; , * 

7 ' . ^ > . : ^ ^ . ~~~~ >■ 

All price and expenditure variables are presented in real terms. 

iiigher salaries will presumably tend to reduce the incentives for staff 
member's to search for alterhsTtives to current emfiloyment. It Is Implicitly 

• ■ _ 

assumed in this ahalYsIs that turnover Is primarlty a result of voluntary move- 

\ 

ments on the part of staff members in the. district. As Is to be argued below, 
oriie t>f thfe effects of the. tenure J.aws^j^icL.reduce^fhe influence of district^ 
declsion-^malcers fefgarding the hiring ani^ >4^ngof^taf f irffembcrs.. ' 

For^ a , fur.thef discussion of tKe rel^ationship. bemeen wage rates an<i turnover 
or quit rat^s,, -the reader §hould7"$tnx?«4^^ (1972) and/ (1973) and 'HOrfense^ 

(1*970) . . . . , • . ' , • ; ' V 

. •.- ■ ■■■ . - ■ • . ■■■■ . r 

' 48_'-,, -_ 



^Relatively larfle districts may be regarded as les$ attractive places to- 
work due to the impersonaT relationships between administrators and teachers, 
the distance placed between the ave/age staff member and the decision-making 
proceSiS., and the bureaucracy which appears to characteTr2e-4arseT_school ^ 
districts. Since the convention is to assume tKat thfere areiihysic disadvantages 
associatea\wi th attempting to educate students from an ethnic or racial minority 
(whether it beNjue to the difficulty of teachiijg relatively disadvantaged students 
or simply due to disbiUjn|n^ of educators), one would predict a 

positive relation between salaries and the fraction of min^rjt^, slu^e'rts in a 
district. 'Both Levin (1968) andjoder (1971) fou>d positive relationships . 
between t^^e^raction of minority pupils and public school teacher^^ salaries, 

Toder also reports that hone of the other socioeconomic indicators had a ^ 

corresponding effect on teachers^ salaries. 



^^These employee categories (nurses^ nurseV^aides, and pub 1 ic. ad^itrfst ratters) 
were selected based on the assumption that they involved similar levels of traiqing 
and, skill, and similar work force compositions in j^erms of race, .ethnic and. 
sexual characteristics. i ' ^ 

For discussion of the provTsion;© of the Various . stat^ tenure la^s, see 

T^ure L^W^T'*1972 , Nation^al Education Association Research Report, p» 15- . . - 

V';' ' ^ ^ . r 

According to the California tenure law, a schopi district would have-^linost 

' li -\ ■ * ^* 

as much dlffi'cylty in r6l-easing a legally nontenured tfeacher as it would a tenured 
(or <"penn^n^f>t"V teacher. ' Hence, the phrase "eiffect I vely. tenured*' U intended to 
refer to bQth^'legdi ly tenured as well as any Vpt-dbatlonary rcach^r'^'who decides to 
remaTireipfjloyed.in a given schqol drstri'^t*, ' / . . 



•^For purpose of thi's exposition the turnover rate is assumed to be equaH 
to the fraction of rrewly hired staffs Any differences which may arise (e.g., 
due to the rapid growth of a district) are igoored since the ultimate point of 
thts analysis would not, b'ejehang^d, i.e., the rele^'ance of these constraints ^ 
to the decision-making 'process. ^ 

Presumably,/igiven a long enough period of time, ceteris paribus , the * 

constraints implied by the^jtenure laws would 'not be binding since the district- 

(h) . - , 

1$ assumed to ejcert control over 9 and q . By filtering 8, the district ^ 

should ultimately be able to affect q^^^ arv^^. Hence, the tenure constraints 

actually reflects the existence of a short run cUsequil ibrium caused by some 

' ' (t) ' 

exogenous factors operating on teacher turnover decision and q . The recent 
surplus in the market for teachers and current econpmic conBitign^ could have 
altered choice patterns whi^h ultimately would^ af feet , trade-offs between i^gef 
an^ turnover. ' Thrs shift in the trade-off may well Result' in a short run rfis- 
equilibrium for local school districts^ - * 

- '^^The minimum level of er^ucation required is effectively' th^ B. A. degree 



(or zero units of post-^f^duate education). The hilnimum experience^ *is obviously 

zero ^^ars of experiepfee*. Hence, Q^^jp defined to be zero. The maximum 

"^^quaU'ty ^^y^* corresponds to the maximum number of'^nijts; of quality whjch a 

Sliven staff member may possibly posses (e.g., the greatest number of years of , 

^ cducation--or units of college credit—or yearsi of experience for which staff 

m^bers earn/salary increments). The minimum and maxifnum values of other 

' Chjaracterlstics (e.g., teacher verbal ability) correspond to the frfintmum.and • ^ 

, maximum feasible choices of the characteristics which appear In the martcets for 

vaflous categories of staff members (e.g.> ^the mln^mum an^l maximum jnte41ectual 
*' • ^ " ' . ' ' ' ' '-^ • ' 

• .capalinitleV oK those wi ll inr to $upply such services), i /' - ' 



^^In deriving ihe properties of tNe demand and salary equations/ (6). and 
(7), one finds that the signs of 'the partial derivatives of demand with respect 
to the various exogenous variables are generally ambiguous* This ambiguity 
results primarily from the fact that a change in' any one of the exogenous 
variable poter^tially affects the ufarginal cost of, more tharV^one of the inputs* - 
Tfeis implies that in order to evaluate the signs of the partial derivatives 
of demand with respect to these exogenous variables, pne would have to identify* 
the signs of a combination of compensated substituti^ effects as well as the 
sign of tjie income effect. A de!alled analysts t's caroled out in Appegplik 

. , ' } ' . 

k of Xj^e Author's doctoraj di^ssertat ion, 1975. - ' 

. -'Even rJiJ^ approach. i( not flawless since teachers applying for employment 

' X * ^ ' • ^ • ^ ^ ' ' \ 

possess jsorae aiiven combination of the^^tqual Ity characteristics (q^\ q^, q^) 

which obviously cannot be purthased sej^arately* Because of this composite 

nature of the selection of quality characteristics and 1 Imitations on the supply 

of teachers, It is>not. clear that 'district choices will be as^clear cut. as . 

implied in the text. , ' , > 

^^For ^some discussion and evidence on this. hVpothesis s^ Mayer* (I960) anci 
Roberts (1956). . * ' ' " [ 

The model postulated for the determinat i6n of the budget modified 
version of a model . dev^el#ped by Barro (197^) In hijs definilive work on school 
Ipenrfln^. . " ^ 

^Sreferred posit lon5 move» In. the direction of Tower ta^ burdens Ind/or 
ihighef VduTaTTona \ qua \ 1 ty., ceteris paribus . . ^ ■ , < 



21- , , ■ :■ ■ ■ \. , 

ComRetjtlon across communities for the location of bJsIness property 
■wMl tend to moderate this effect In T^e long run. The size of the net effect 
Is an empirical question. . ' * 

. See.Lau (I969) for a discussion of the .properties of Indirect utility 
functions, j • 

: 23Barrofs (197^.) model includes Income (Y) In the tax burden function as a' 
determinant of the preferences of school decision-makers. This formulation ' . 
allows for the possibility of « difference between the effects of lump-sum 
grants from higher levels of gov^nmenf and cLges In income of communrty 
residents rather than treating community Incomeas a tonstraint as would- b?; /' 
done In^the direct analog tp the consumer demand model.'. The reader is re^rred * 
to Barro.^s discussion 'of the vaVious rationale's for this formMlation in Chapter IV 

^Sn California most of the state-.aia. is determined exogefiously 'to the - 
school district decision-msi<ing process, s ince -the ;l^pcaJ assessed valuation ' 
of property is exogenous,. For a discussion of st^tl-ald to public schools in 
CallfQrnla, the reader should refer to. Flna?,cinci Caf^rnta Pxibl ic Schoc>l^ the 
Btfdget, Finance and s'alary Office of the Ca 1 ffarn la;Teachers Association (1972).^ ^ 
If the reader {s interested. in -tK<^~effects.^f-variaus^atchlng aid formulas on 

school' spending, refer, to BdPno (197^4). ' ? • 

• ■ • ^ • . , 

.' " ' . ^ 

Is ■ ' • ' ' ' 

Formally, the equ i 1 i br J uA conditions may be wr 1 tten '^s follows.: 

where, f1RS^^^» -marginal rSte of .subs.tltuUpn.'bo.tween educational quality and 
schoo? prot>erty t^xes ^nd KC^ ^ f - ;he .idrglr^af cost V^r household of^edycatlonal 
•quaUty, ■ ", • ». : \ . - * '. v 



flKis formulation Is analogous to. assumlng'separabll Ity of the Individual 
consumer's util ity function with res[5ect to the two categories of goods: / 
public ecJucation and all other goods and servipes* The properties d|^us9ed- 
In the text are derived in a mathematical appendix which will be^liade available 
by the author on request. , . , / 

* ^^katzman (1970 seems to imply that higher socloec;onomic status communities 



• ' \ < 

express preferences for relatively more expensive types of educational technolo- 

A. 

gies than#d6 lower socioeconomjp status^ cpmmuni ties. . (See focHrtote 

^^The teacher&;§;alary schedule is gontraHy composed Qi::srB,ase salary for 
inexperienced teachel-s with the, minimurp educational requirements and salary 
increments paid for additional yjpars of experience and units of .gra^jate 
credit. Each of these QomponSrtts is a function of the endogenous and 'exogenous 
factors specif I e^ in the salary equation {see bud^t constraint (2)). for 
e>;am{>Te, these compot^ents' of the salary schedule are likely to f)e* dependent 
ijpon the teaclier quality charracter istics , such as teachei^ verbal ability,, 
which are ADt explicitly recognized In district; salary schedules* 

L ^^Mor.eover, dajta orv the division of assessed property vl^lues' .between re-^ 
sl^ential and. business property are not "easily aopessible. . - 

' ' ^^Equation^db 15 derived by dividing through equation (i) below by V, 

wfVere equation (i) descrJtes the expressido for t^he real residentiaT property 
value (V ). ' ' ■ . . . ■ ' " . ^ ! 

" ^' ■ • ^ ^. - 
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Preferably, one could have specifted a quadratic relation in R to ^ 
^ allow greater freedom for the data to choose the nature^f the relationships^ 
' ^ Jbwever, this alternative while producing a relation of a sirfiilar shape as. 
(1/R) reduced the ^Jgntftcance of the budget variable considerably due to co- 
llneari;:y between. R and R • Hence, 1/R was selected. The.use of l/S improved 
the pr^bictive power of the estimates. " . 

. 1 ' One of the aspects of resource allocation in public school tiistricts 

Ignored by tf)is model has been the effects of c6Uective bargaining by teasers. 
However, the presence or absence of the bargaining variables does not sub- I 
/ " stantially effect' the remaining parameter ^stimat^s. An evaluation of the 
impact of 'Bargaining is carried out in Chambers (1975) • 

■ ' ^ / ' , It ' ' 

^^Vor example, the. racial and ethnic characteWltics of pupils (SB and SSj 
^ enter the model ' in a number of waystf These variables are included in the 
^ perfeeWed qualily function, the structural salary e^u^atlons, the utility ♦ 

" function of school decision-makers, and the function d^cribing the variations 
- in real residential pr-operty in a district-. Given the tomplexity of these 
opposing forcesi'comblfted with the small variation in thpsB variables across 
, * the samples of districts, ?it is difficult, at b6st, to evaluate the impact of 
„ changes fn SB and S^ ! . t ' * , 

. '^^See, for example, Ashenfetter . (1971) and Ehrenberg (1973). . ' 

' * ^^Th'is* result was.obvioasly if^posed^Y the specification of the functional ^ • 

form'of the expenditure varfable. However, the estimates of these equations . 
. ■ ' appeared to improve (in terms of the F-tests and t-tests on coefficients) with ^ 

the ysfe of'tbe nonlinear form 1/R. Larger Samples will, be required to deteirminf; . • 
' '•' niord precisely the appropriate functional- rejationship, .. \ ' ' ' "■ ' 



^Such school Inputs may include Instructional specialists who help design 
the various educational programs, school frsychologists, special ized capital 
equipment (^Vg., science iaboratorres for Instruction, and larger gyronas turns). 

More data would.be required to determine precisely whlt:h kinds of Inputs are, 

* ' <^ ' ♦ * 

in fact/ more elastic with resp^tt to dhange In the district budget. 

^^The affective outcomes \>f the educat ionii^l process such as pupils* 
attitudes, values*, abilities to cooperate and. work with others, and the develop 
men! of other social and Interpersonal skiHs'are perhaps better^accompHshed, 
in relatively smaller classes. Moreover^ chUdren at early stages of develop- 
ment are more Tikely to requlf:e the cl^ss personal atteittion of the teacher 
and biay be more responsive to changes In^such attention than older children. 
Glven^ the relatively greater importance A-Zhrch is' likely to be attributed to 
these aspects of i!the educational environment within elerpentary school education 
one would predict a differential Impact of changes In clas^ size on percfyMifed 
educational quality between elementary and high school. There als^^y be less 

rigicyty in tlie teclfnology of ^^condary education with regard to' *he' subst i tu- 

/ • • " * * ^ ' * ^ ^ 

tion of other Inputs (e.^g., captiaj .i-nputs-cdmputer assisted instrtJCt fon, 

laboratory facilities in science and language.— and/or teachers' aides) for 
teachers'. In effect, the goals of high school education may*not be* threathened 
by larger numbers of pupjls per/teacher to the extent that t^e goals of elemen- 
tary education gre. ^ • i . 

Supra not-e 16. * . ' ' 

39 ' ' 

, ^ Supfa note 5» ' ' ' i - 



\ ♦ Frey chose a Cobb-Oougfds formffer'.his Educational quality funceiqn 

foTAthc school district. Hl§ rationale was that teacher quality and the ^acher*^ 
pupil ratio should enter the .functiq?i!muUipl icatlvely since teacher quality 
.would obviously have no meanlr^i in "a district without any teachers.. However,^. 
' one could just as wejl 1>ave. specif led a ^quadratic functional form which satisfies 
Frey'^s criterion and yet dofes not %le..<>\j1i; the possibility that district wealth 
would affect the dist rictus: choice of teather quality. 

The optimization model whiob^Frey propNbses for the school^ district decision- 
makers Uads to the usual equH.ibrtum Conditions that the ration of the marginal 
' products of the inputs {X^acker quality and number of teachers) be equal to the 
/ ratios of. th§ respect Ive^iBar^lrial ct)Sts. Given the specification of tiie functions 
.\ >Aich trey suggests, both of -these ration are proportional to the" quantity of > 
teachers employed^'/ifi th?. district. This in^lies that the school /district's 
movements jalpng its "expansion path*' are accompl i shed ^Imftly by changing th6 
numSerof- teachers employed; If, In fact, either of th«^|e ratios of marginal 
products or marginal costs is hot proportional tothe number of teac^^rs, this 
result does not hold and district wealth will indeed have an effect upon the 
cjual ity of the teaching staff selected. , ' - 

^The OLS estimates of these budget elasticities were significant at the 
99 percent level. 

^^Recall that the upper bound constj-alnt ort q^^ and q^^ are not binding 
since most school districts, are observed to hire most of their new teachers t 
with the minimum or close to the minimum leveVs of -experience and« educat i on ^. 
required. To say that a district is operating on Its lower l)Ound constraint 
Implies, that virtually all new teachers possess the mlnimtim amounts of experience 
and/or educationr . .. 
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-^It IS interesting to no^ that In casual conversations with- many teachers, 
this' author has discovered that most teachers pehceWe school dec^s Ion-make rS 
as constantly seeking ways to hold down the average level of experience of the 
teaching staff. On the other hand, school dfficials appear to encourage 
teachers to acquire additional units^f graduate education since man/districts 
require teachers to take some minimum number of units ev^ry so many years in 
order to progress beyond certain points on the salary schedule. 



'*^Levin (1970) found" that teacher experience appears to be twice as 
cost effective for Negro pupils than for whites. ' ' 

Suprsf note 5. 

^^For a summary' of th^ results of the previous studies, the reader is 
referred to Barra (IS?'*), Table 2,- in Chapter 11. 

^^In Chapter Ml of Barro 097^, this Issue and ,some al ternative rationales 
for the existence of differences In the Income and aid effects are discussed. 
Since this issue is not thecentral focus of this research, these alternative 
explanations are not presented here. - . 

*^See Barro 097^), Table 2 in Chapter Fl, for a summary .of the income 
effects estilnated in previous studies. 

i 

^^Recall' that residents are voting taxpayers. . i 

^^That is, the value of residential housing services declines as the fraction 
of Negro or Spanish-American residents increases* 




on assessed value of H^roperty^-t 




'state •grarrts^.^re la 
^Istrict: the greater the' as^e«.§ed valuat ion ofj^i^oj^ the smaller, ^in 
general, will be the state aid. Tb^ tliK^^n t ^^ iTp r o p e r t y in the district 
is residential, districts^wi th relatively M^^ ^sessfe d valuation of pro 
are generally higher income districts. This re^t^sjn^^ the fact 

that. higher income families exhibit a greater deiten^ forTRousing services- 
\ Moreover, both the sYate and federal goverrmtents provide Mtegorical ^\ir o\ 
, which a substantial portip^n is directed toward ' imi^rdving educational 
opportunities for relatively disadvantaged children. Based on these considera- 
tions, one would expect higher income communities to be receiv\ng a lower^evel 
of state and federal grar\ts-in-aid.than lower income communities. 

^ ^^he derivative of. the budget equatioj) with res^^ to^ grants-in-aid 

lue for (S/N), 



(i.e., ^R/^R ) is calculated at the mean 
^ 9 



V 3 



5^See Kipsling (1971). arrd Averch, et a|l (1972)^ Chapter m ,\or reviews 
of the impact of socioeconomic status of pubils on educational outcomes. , 
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..5PABLE 1 \ ■ 

swo sayvSE ieast s^^jAsfis^ESTiumjj' op 'SE ISJ^AI® FCR OE/UaERS 

IciR PUPIL BY UIUFIDD jM:D ?.IEl-TAVm'£ MSTniCTS . ^ 
' (t-STAlISUCS IN PAREH'iSESETS) 



const. 
1/R 



WT 

♦ 

WA 
SB 



SS 
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UNIIIED. 
; DISTRICTS 
(50 observ#); 


DISTRICTS 
(39 observ.) 


Independent 
Variables 


Dependent 
.Variables 


, Eleiasntary 
School 
Steacbers 


High School 
jfeachers 


Elementary 
School 
!Ibachers . ~ 



. / 



. b.o66 ' 
(2.9«t) 

' -7.80 
(-U.38) 

-0.0000032 
(-1.U6) 

o;ooooo'39 
■0.0006015 

(-1.08). 

0.0056 
-^."003*^ 

(-1.96) 



SE 



R-Squafed 



.(0.61) 

0.0070 
(r.iB) 



0.13 
(3.38) 

^5.68 
(-lv85) 
-0.000011 

(-2.80) 



*^«-x->t = pcjj; <;icnif3cmice' 'level 
■ ** 95^ sicJUficance level 



0;ll* - 
(5.87) . 

-8.17 
(-3.86) 

-O.OOOOOltl 
(-1.1*7) 



0.000017 * 
(3.<?T0 


0.00003 2 
. (3.37) 


-0. 0000061 

(.-2.63) 


. ^.0000050 
(-U.C2) 


0.0080 
(ia7) 


0.068 
; (3.27) 


0.0000053 
(0,00) 


-0.0056^ 
.(-1-56). 


5.6«» • 
(1.63) • 


1.63 ' • - 
(0.8lv) . 


-O.00U6 
(-0.^16) 


. - 1 
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.-70 \ 


3.93**-* 


10.21*** 
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ESm'ATES OF 'budget EI.\STICl'aiES OF SUPPLY PRICES 
IN UNIFIED Mm £lEI-SCimiRY DISTRICTS^ 



^S' ft 
p • * . 


Unified Districts 


Elcynsntary Districts 




2SIS- 


OIS 


2SIS 


OIS- 


■■ ] 

Steachers' Base Vfagcus (Wjq) 


■.12*** 




.ll4*f 




Steachers' Salary Increinents 


- .36* . 


'.52X-X-X- 


.27« 




♦ - 










Elcjiientary Principal's 


.13*. ' 




.21** . 




, Salajy (Wp^) • j 


r 








Mich School Principal's 


: \io ' 


.l-fJHS-X- 




•••• 

« 


Salary (W ) 

H.- . " 


• 




% 




Superii?tericlent ' s Salary (w^) 






.10 


.03* 



•K-K^- t= 95^5^5^^^^^"^*^^ level > 
** - 9^ ^ignificar.ce level ; . 

^ = 9C))a ^^nixicance level 



^Bud^el; eiasl»cities are calculated at the mean .values of each 
of the variables, flean values of all variables are presented in the Appendix. 



TABLB f 



/m SmUj mUFIED MX EiEMSHSAiri school DISBUCKf 



' ^ •Supply Ericcs of 
School Personnel 


Unified Districts 


- 1 

Elementary Districts 


^teachers* Base Wages (Wjq) 


$22T— 


$l»03 


!lteacf)ers' Salary; Incren:ents 


Ik ' ' ' ^ 
67,- 


; 28' 


BD^mentaiy Principal's 
Salary (V/p ) - 


.•1,9^1^^ ; 


.1,031* 


}Iigh School Principal's 
Salary .(Wp^) 


2,23l» 




Superintendent's 'Salary (Wj) 


••5,991 


, 2,^89 



(aH of' th^se estiriiates are statistically significant at the 99 psrce: 
level exeept I'or the figures for vhich are .significant at 't 

^ ixjrcent levelt) 



nt 
the 



. ^Large and sibe^ll school districts are defined to be one standatd^ 
aviation a'bovc and beioy the sample mean distrii:t si2;e(s), respectivel: 



deviation above and beioy the sample mean distriii'o size^sj, respectively 
for' each typQ of district, unified aiid eleifcntary, individually. I^t 

and s^ be the sizes of a large, and sm all district^ ^respectively. 
!Ehe salary differential due to district size m^y then be calculatfed as 

L . > .S 



AS 



vhere i pg^ is the coefficient of in. the regressions. For unified 

« 11^55^ and = 2,288. 



- districts ' « 83^370 a^id = 2,500^ vhilo for elementary districts 



. TABLE 6 

EXPEJ^DITURE Pi!'VUN'D EQUATIO?IS FDHfUlinFIED 
AJn> Eu:-XNTAliV DJSiaiCTS 
. (t-»tati»tics in parcnthtscs) 



1 ■ 1 , 1 

^v^Dep. Variebtes 1 


.uniTj.ca 
Districts 
(50 cbscrv.) 
i^c r rupj. JL , 
Budget. 5t 

^* - - 


Elementary 
Districts 
(39 obrcrv.) 
Per Pupil t 
• Budgctl 


Indep. VarJaMes^Ss' 1 


> K 


/ ^ 1 

.const. i 


9^7.9 ^ 
. (0.60) , . 


-1.292. 


yr . / 1 


0.18 
. (1.17) 


0.23 


Wl 1 


0.00028 , 
(0.00) 


-0.32 


WA , 


0,058 


^ o^ifc 


CI. 181 


SB > • 


1,651 
(0.59) 


930.7 


ss . 


-696.5 
(-2.27) ' ' 


-270.8 


1/S 


lli7,685 . . 
(0.57) 


C2./t2} 


SE . . 


-2.076 
(-^09) 


/ 

/ 

/ . 


(S/N)/ 


1.10 * ^ 
1 (2.Ji8) 


x.o? 




■ / 

(-2.89) 


* -780 .a 


1 


1 . ^ ^ 

' 0.0083 
1 (0.33) 


, 0.0&3 
(2. 60 J 


1/V • 


1 1 ,357.780. 
1 (-0.85) 


l,662,7l»0 

\0«77) 




1 -iioo.p 

1 (-2.09) 


•■529«o 
<-2-3^1. 


"(sB/y) / 


1 -7»2o5,'i20 
• ^ (.O.W) 


6,577,050 

, (0.25) 


(ss/v) 


1 >i.729J00 

1 (2.03) / 


^63,628 

(O.ll.) 




I '?68 











' "The rcBresslon c<iuatloS^Ce^ unl fled districts la vclf,hted *y 
Lltiplylnc Ihrouch .by to ^^Just for hctcrosccdastlcity. 

. * »»...* 99? ficni/icsnce level, " « S^* sicnlflcance level. 

"■ I'/- ' " 



TABLE 7^ 

TlIE WFFEPFrmAL£r IN EDUCATIONAL EXPEIDITURES PER PUPIL, 
SALARIES OF SCHOOL^ PI^^nCIRiEL, AIID lUPl/T ViH-lMU) 
' BETV/ELl/ TWO COtO^yiilTIES WITH kil IKCOK.?; 

W>YEREflTIAL OF $^4 ,000 PCv HOUGEilOLDa . . 



Dependent 
Vnj*iables^ 



Units 



Klcmcntarv Districts 



Dif jgcrentials DOeTo 



Difference in 
Conrounity 
Incoaae 

- (J.) 



Difference in 
Grants*-in-Aid 
Per Pupil 
(2)- 



Net 
Difference 
(1) + (2) = 

(3) 



W. 



TO 



($) ' 
($) 
($) 
• ($) 
($) 

pUpils/class 
yrs. exp. 
credit hours 



-60 
- 5 

0.30 
-0.17 
-0-83 



192 
165 
18 
697 

-1.28 
0.68 
3.^2 



^Bocause of the nonlinear way in vhich tfte district budget enters Ihe 
i^upply price and demand equations , ' it is i^.odessary to relect nn initial level 
of the budget to evaluate the differentials dn resource Allocation. The initial 
level 6f the per pupil budget iihoben to evaluate these differentials is the median 
budget for tho^e districts (included in the samble ) in which conununity income is 
vitMn $500 on cither side of one s.tandnrd deviaticn below^the nean for the sfcnple 
•of districts. Ibc initial budget level is ^Q62 pel* pupil for elementary school 
districts. , . . \ 

^he equation for the salary increment paid to teachers for units of edu- 
cation (iie.,*^TS ) iSk excluded from this table because one could not reject 
the null hypotheses for the vectors of coefficients and the budget vui-iable Is 
not statistically* significant . • * 

^e regression estimates of P^ on Y indicate that for each addi- 
tional $1,000 of inccne per household, the average eleirentary district gives 
up $18.02 in grants p?r pupil. The ,000 incorue differential hypothesized 
•bove leads to a reduction in grants per, pupil of $72.08 ^ X 18.02) for elc- 
taeiitary districts. ^ • • ' 



